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Abstract
The possible existence of the bound states of the interacting two-dimensional (2D) magnetoexcitons in the lowest Landau levels (LLLs) approximation was investigated using the Landau gauge description. The only a shallow metastable bound state can appear.
INTRODUCTION
As was established earlier [1] [2] [3] the two-dimensional magnetoexcitons with wave vectors 0 k  in the lowest Landau levels (LLLs) approximation do not interact at all between them due to their hidden symmetry, and are forming an ideal Bose gas. The hidden symmetry is related with the radii of the Landau quantization orbits, which do not depend on the effective masses of the electrons and holes and are determined exclusively by the magnetic length 0 . The arms of the dipoles are oriented in-plane perpendicularly to the wave vectors :
Here z is the unit vector perpendicular to the layer and B is the magnetic field strength. Due to the in-plane spatial separation of the electron and hole orbits, two magnetoexcitons with wave vectors different from zero do interact. This interaction can be described as a dipole-dipole interaction only in the case, when the middle distance between them is much greater that the electric dipoles arms. 4 The strong dependence between the relative electron-hole and the center-of-mass motions in the frame of the spin waves as well as in the case of the magnetoexcitons was underlined in the Ref. [5] [6] [7] . The difference between these two processes consists in the fact that the spin waves appear in the conditions of the completely filled lowest Landau levels, whereas the magnetoexcitons are described in the conditions of almost empty Landau levels.
It was shown that two spin waves moving in-plane in the same direction attract one another which leads to their binding. Two spin waves moving in opposite directions undergo repulsion [7] .
Olivares-Robles and Ulloa [8] the results of the Ref. [7] . The paper is organized as follows. In section 2 the Hamiltonian, the spin structure and the wave functions in the lowest Landau levels (LLLs) approximation are presented.
In section 3 the main obtained results are discussed. The section 4 contains the conclusions. 
THE HAMILTONIAN OF THE ELECTRON-HOLE SYSTEM AND THE SPIN STRUCTURE OF THE BIMAGNETOEXCITONS
In the Ref. [9] the Hamiltonian describing the Coulomb interaction of the 2D electrons and holes situated on the lowest Landau levels (LLLs), taking into account the spins of the conduction electrons and the effective spins of the holes in the valence band was determined.
For simplicity the electron-hole exchange Coulomb interaction was not taken into account. (8 ) ;
The densities of the magnetoexcitons in the frame of the bound states in the momentum space and in the real space representations are drawn in the Figure 3 . The variational parameter  of these functions was determined so as to minimize the energy of the bound state. It is determined as the average value of the Hamiltonian (2) calculated with the wave functions (4) as follows
The obtained results and the electron structure of the bound states are described below. 7 
THE ELECTRON STRUCTURE OF THE BOUND STATES. THE RESULTS OF THE NUMERICAL CALCULATIONS
The numerical calculations with the variational wave functions (6) 

The main formula of our paper (7) contains in the denominator the function 
 
where the singularity appeared due to the value zero of the denominator. 
CONCLUSIONS
The stable bound states of the two-dimensional bimagnetoexcitons in the LLLs approximation do not exist. Instead of them the metastable bound state in the triplet-triplet spin configuration with considerable activation barrier comparable with the ionization potential l I was revealed. In momentum space representation the metastable molecular state has the form with the maximal density on the ring and with the zero density in the center. 
